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A sharp photoluminescence spectral feature has been observed in AlGaAs.GaAs

sulti-quantum-well structures under high intensity, resonant excitation at
the ground state exciton. This feature, which appears Below the exciton ground
A state, emerges from a cold dense system of excitons, but prior to the break-up
of excitons into an electron-hole plasma. A collective excitonic state 1is
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Table 1.’ Energy (E) and linewidth (r) in unit of meV of X', the heavy
hole exciton xh and the 1light hole exciton X lfor two samples.
Neasurements are by eptical methods.

L

1 - x | X
: - : )
peh | % T T 1T T T
5 1527.581 | . 2 1533.5¢0.5 | 1.8 | 1540.020.5 2.5
| 157042 5 1582:2 s | 1se7:8¢ | 10

ndn:leo-h:m:mmbbumd




FIGURE CAPTION

(a'): absorption spectrum of MQNW 1 at low intensity. X and X,
are the heavy hole and the 1ight hole exciton, respectively. (al):
and (a2): Tuminescence spectra of emission normal to the MW layer
plane (normal configuration) obtained with low intensity, CW 6328 A
laser excitation, .The highest energy peak is the heavy hole exciton,
and lower energy.structur;s are extrinsic which saturate as ch is'in-
creased. (b): normal configuration luminescence spectra obtained with
pulsed dye laser excitation at 1.5395 eV (near resonance excitation),
showing X’ emergence. (b) were smoothed; some structures are probably

not real since they are well within the noise level,

Normal configuration luminescence spectra at still higher excitation
intensities where a second structure, fdentified as due to an EHP, ap-
pears and overwhelms X'.

(a) and (bD): normal configuration luminescence spectra with
n».’-l.sass eV (near resonance) and 1.92 eV (off resonance), respec-
tively. I_ » 30t10 ki/ca’. The structure in (b) may be due to an
ENP, thus different from that in (a), which 1s X'. (c) and (d): exci-
tation spectra, showing X' normal configuration luminescence intensi-
ty, collected within the indicated band ( 1.5 meV wide) as a function
of Iw“. The resonance at the heavy hole exciton xh is also indicated

by an arrow. (d) is vertically shifted for the sake of clarity.




lseman shifts of X', the heavy hole exciton Xh and 1ight hole exciton

X‘ in MM 1. Data on Xz were obtained via low intensity excitation
spectroscopy. The labels £3/2,:1/2 represent spin quantum numbers of
the hole. (a) is Zhv(xh)-hy(X'). According to the excitonic scatter-
ing model, conservation of energy requires (a) coincide with at least

ore 0of the two xl branches. But the deviation is clearly systematic.

(b) is the theoretical calculation of free e-h pair energy.
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